Asp-225 and glu-375 in autocatalytic attachment of the prosthetic heme group of lactoperoxidase.
The heme in lactoperoxidase is attached to the protein by ester bonds between the heme 1- and 5-methyl groups and Glu-375 and Asp-275, respectively. To investigate the cross-linking process, we have examined the D225E, E375D, and D225E/E375D mutants of bovine lactoperoxidase. The heme in the E375D mutant is only partially covalently bound, but exposure to H(2)O(2) results in complete covalent binding and a fully active protein. Digestion of this mutant shows that the heme is primarily bound through its 5-methyl group. Excess H(2)O(2) increases the proportion of the doubly linked species without augmenting enzyme activity. The D225E mutant has little covalently bound heme and a much lower activity, neither of which are significantly increased by the addition of heme and H(2)O(2). The heme is linked to this protein through a single bond to the 1-methyl group. The D225E/E375D mutant has no covalently bound heme and no activity. A small amount of iron 1-hydroxymethylprotoporphyrin IX is obtained from the wild-type enzyme along with the predominant dihydroxylated derivative. The results establish that a single covalent link suffices to achieve maximum catalytic activity and suggest that the 5-hydroxymethyl bond may form before the 1-hydroxymethyl bond.